Blood Sugar 101
Why Blood Sugar Maintenance Is the Key to Better Health
Information in this guide was sourced from IIN’s Gut Health Course.
Click here to learn more.
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What is Blood Sugar?
Blood sugar, or glucose, is the fuel that keeps our cells alive
and functioning.
Glucose comes from all kinds of carbohydrates. It’s in simple sugar, like
table sugar, in refined flour and complex carbohydrates, like barley,
and in fruit. Even a small amount of the protein and fats we eat are
converted into glucose. Most tissues prefer glucose as their fuel, and this
is especially true for the brain, heart, and skeletal muscles. And while
anyone who has done a low-carbohydrate diet knows - the body can burn
fat for fuel - but it much prefers to burn carbs.
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How is Sugar Metabolized
in the Body?
In people with normal blood sugar levels, insulin helps carbohydrates
break down into glucose, which then enters the bloodstream.
The pancreas responds by producing insulin - the hormone that triggers
cells to take in sugar. Insulin release signals for the body to either use this
sugar or store it for future use.
When there is enough sugar in the blood to keep cells fueled - usually
after eating - excess glucose is stored in the liver as glycogen. When
sugar levels are low - in between meals - the liver releases glycogen into
the bloodstream.
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Cells produce insulin in the pancreas, an organ located behind the
stomach between the liver and spleen. As food is digested, glucose is
released into the blood. This increase in blood sugar triggers insulin
production. In contrast, when blood sugar levels become low, other cells
in the pancreas make glucagon, which tells the liver to convert glycogen
back into glucose.
When everything in the body is working as it should, blood sugar levels are
tightly regulated.
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Health Issues Related
to Blood Sugar
T YPE 1 DIABETES:
Too-high or too-low blood sugar can both cause problems, and health
issues related to blood sugar can be chronic and acute.
When the pancreas can’t produce enough insulin, type 1 diabetes occurs.
This happens because beta cells – cells in the liver that produce insulin
– are destroyed by the immune system. This means type 1 diabetes is an
autoimmune disease. Because insulin isn’t being produced, there isn’t a
way to let glucose into cells.
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T YPE 2 DIABETES:
Too much insulin is common in this condition because the signal that insulin
uses to tell cells to open isn’t functioning properly, which prevents cells
from getting the fuel they need. This is what’s known as insulin resistance.
In both type 1 and type 2 diabetes, the amount of sugar in the blood
becomes too high. This causes stickiness and blockages in the blood
vessels, from which the complications of diabetes arise.
DIABESIT Y:
This is a relatively new term used when diabetes and obesity are both
present. The two affect each other, and often go hand in hand. The
hormones that regulate appetite affect, and are affected by, blood
sugar levels:
• Leptin: Known as the “satiety hormone,” “leptin” is produced by fat

cells in response to insulin production. It signals to the brain that
you’re full.
• Leptin resistance: This is common in people who are obese. This may

sound ironic, but when a person has excess body fat, they actually
have higher levels of leptin. However, the brain no longer responds
properly to the fullness signal from leptin. This is similar to insulin
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resistance in diabetics, and the two conditions often go hand in hand.
• Ghrelin: Known as the hunger hormone, ghrelin is secreted in the

digestive tract. It tells the hypothalamus that the body is hungry,
and is produced when the stomach sends a signal to the brain that
you’re hungry. When the stomach is full, this triggers a stop to ghrelin
secretion.
Ghrelin contributes to the regulation of blood sugar by halting the
release of insulin from the pancreas. Ghrelin also triggers glucose
production in the liver. Both of these processes translate to higher
blood sugar levels.
What may be a surprise is that ghrelin levels are reduced in obesity,
which should lead to reduced appetite. Scientists aren’t quite sure why,
but insulin, leptin, and ghrelin functions are often disrupted in obesity.
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Factors that Influence
Blood Sugar
Blood sugar levels can be affected by:
• Diet
• Physical activity
• Stress
• Gut microbiome
• Body fat
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DIET
Simple carbohydrates, like table sugar or products made from refined
flour, are rapidly turned into blood sugar. Too much of these simple
carbohydrates over time can derail healthy insulin and blood sugar
regulation, leading to issues like type 2 diabetes. When you eat too much
sugar, it forces the body to work harder to find balance.
Complex carbohydrates, like whole grains, vegetables, and fruits, are also
sources of blood sugar. But they also provide fiber, which slows down the
digestion of carbohydrates and the subsequent release of blood sugar.
PHYSICAL ACTIVIT Y
How much or how little you move is also a major influence on blood sugar
levels. More movement equals more fuel burned. Blood sugar levels can
drop after exercise as a result of the sugar being used for energy. To reap
the positive benefits of physical activity, fuel your body with complex
carbohydrates (which take longer to break down, and keep blood sugar
levels steady).
STRESS
Stress triggers the production of adrenaline and cortisol, both of which
signal the liver to release sugar to help us run away or face the problem
head-on. But the body can’t distinguish an actual life-threatening
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emergency, like a bear chasing you, from work responsibilities stressing
you out. However, the effect is the same. Over time, chronic stress - and
the excess release of sugar that comes with it - can lead to weight gain,
specifically around the midsection.
When blood sugar gets too low, it also triggers a stress response. This
is why it’s important not to go too long without eating. Going too
long between meals can be a trigger for someone who suffers with
emotional eating.
GUT MICROBIOME
The gut microbiome refers to the collection of bacteria that live in your
digestive system. Different foods impact people differently – that’s IIN’s
core concept of bio-individuality in action. So, for example, eating a
banana may affect one person’s blood sugar more or less than another
person’s.
From an integrative nutrition point of view, we know bio-individuality
explains that we all have unique nutritional needs. And, now we’re seeing
that we each have a different gut microbiome, which may be a reason
behind this phenomenon.
The bacteria in your gut influence your appetite, your blood sugar
production, and the rate at which you burn the sugar. Give them too
much sugar, and it may shift a healthy microbiome into dysbiosis, or an
unhealthy balance of “bad” and “good” bacteria.
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BODY FAT
Blood sugar doesn’t necessarily correlate to body fat percentage, though
blood sugar can play a role in obesity. The main thing to remember is that
blood sugar imbalances can cause weight gain, and gaining weight can
cause blood sugar imbalances. It’s a cycle that can be difficult to break.
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Tips for balancing
blood sugar
There are several things you can do to stabilize your blood sugar levels
and, in turn, improve your health. To help prevent diabetes and other health
issues, it’s important to make long-term modifications that prioritize both
diet and exercise.
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CROWD OUT EXCESS SUGAR:
This means filling up on foods that are nutritious, leaving less room for
simple sugars and processed foods. This could look like implementing
more complex carbohydrates into your diet, like sweet potatoes, beets,
and grains. You can crowd out excess sugar by swapping low-fat dairy for
full fat dairy and eating a savory breakfast instead of a sweet one.
INCREASE DIETARY FIBER:
Soluble fiber helps slow the absorption of blood sugar in the body. This
leads to fewer spikes in blood sugar levels, making it helpful to include
foods high in soluble fiber in your diet. Foods rich in soluble fiber include
most fruits and vegetables as well as oats, barley, and beans.
ADD IN SUPPLEMENTS FOR EXTRA SUPPORT:
• Berberine: A supplement that’s relatively new to the Western world,

berberine has a long history in Chinese medicine. Berberine is a
compound found in many plants. It can help aid in weight loss and
blood sugar maintenance.
• Resveratrol: Naturally found in red wine, this extract can help the

body produce the beneficial short-chain fatty acids that help with
blood sugar control. It may also protect the brain from Alzheimer’s.
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• Chromium: As a mineral that helps insulin function optimally,

chromium can be found in supplement form or naturally found in
whole grains, brewer’s yeast, broccoli, and black pepper. People with
diabetes tend to have lower chromium levels.

Talk to your doctor about supplements that may help balance
blood sugar.

GET A GOOD NIGHT’S SLEEP:
When the body is sleep deprived, your hormones levels are thrown into a
frenzy, and it becomes more difficult to regulate and metabolize glucose.
Lack of sleep can raise levels of cortisol (the stress hormone), cause you
to eat more calories throughout the day, increase insulin resistance, and
contribute to higher levels of A1C and blood glucose.
If you’re looking to improve your sleep health (and in turn your blood sugar
health!) it’s important to make sure you get more slow-wave sleep, a
deep state of rest following REM when your nervous system activity goes
down. This is a period where your brain uses less glucose and has time to
recuperate, decreasing your secretion of cortisol throughout the day.
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AIM FOR A HEALTHY WEIGHT:
Sheri Vettel, RD, states that being at an unhealthy weight (or having
excess visceral fat) can increase the risk of insulin resistance. A healthy
weight will look different for everyone and is dependent on many factors,
but by regularly practicing lifestyle behaviors that support a healthy
weight, you’re likely to find a weight that feels best for you and decrease
your risk of insulin resistance.
Some of these lifestyle behaviors and practices include participating in
regular physical activity that you enjoy, examining your relationship with
food (including emotional factors), managing stress levels (which can
reduce the hormone cortisol which is linked to weight gain), and reaching
out for support when needed, whether that be a Health Coach to help
you with accountability and encouragement or a healthcare provider to
examine any root causes of weight concerns.
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Blood sugar-friendly
meal ideas
This sample menu from registered dietitian Sheri Vettel features meals
and snacks with an ideal balance of carbohydrates, fat, and protein. It’s
low in added sugar and includes high-fiber – or complex – carbohydrates
that help keep blood sugar steady. You’ll also notice chromium-rich
broccoli, magnesium-boosting leafy greens, and cinnamon – a spice that
has been linked to enhanced insulin sensitivity. Use these ideas as a guide
and get creative with blood sugar–balancing food choices that work best
for you!
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Scramble two eggs with garlic, sea salt, pepper, and a handful of

Breakfast

spinach. Top with half a small avocado (sliced). Serve with a side of
fresh berries (approximately 1 cup).
In a bowl, top 1/2–3/4 cup cooked quinoa with:
• Cooked non-starchy vegetables of your choice (such as zucchini,
carrots, or bell pepper) – 1.5 cups
• Arugula (or other tender leafy green of your choice) – 1 cup
• Protein of your choice (such as diced chicken breast or tofu) –
3 ounces

Lunch

• Pumpkin seeds (1–2 tablespoons)
• Extra-virgin olive oil (1 tablespoon)
• A splash of balsamic vinegar
• A splash (or two) of low-sodium soy sauce, tamari,
or coconut aminos
• Sea salt and pepper (or other herbs and spices,
per your preference)
• Stir to combine before eating, and enjoy!
Enjoy 3 ounces salmon (baked with citrus slices, salt, pepper, and

Dinner

herbs) served with 1.5 cups roasted broccoli and cauliflower and
1/2 cup roasted sweet potatoes.
Try 6 ounces plain, full-fat yogurt topped with 1 teaspoon

Snack

cinnamon, 1 tablespoon sliced almonds, a splash of vanilla,
and 1–2 diced fresh figs.
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Continue Learning with IIN
The Institute for Integrative Nutrition (IIN) has been teaching students
for over 30 years about what it means to live a holistically healthy life.
Nutrition is a big part of the equation, yet chronic diseases that are
preventable through diet and lifestyle continue to rise around the world.
Managing your blood sugar is one of the most effective ways to keep your
body healthy and prevent diseases such as diabetes.
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